Mitochondrial glutathione and methyl iodide-induced neurotoxicity in primary neural cell cultures.
The status of both cytosolic and mitochondrial glutathione was studied in primary cultured cerebrocortical cells from fetal mice using the selective membrane-solubilizing properties of digitonin and after exposure to the monohalomethane methyl iodide. A correlation was found between cell injury (assessed by lactate dehydrogenase leakage 24 hr after exposure) and early loss of mitochondrial glutathione (2 hr after exposure), while cell death did not appear directly dependent on cytosolic glutathione depletion. The antioxidants BW 755C (3-amino-1-[m-(trifluoromethyl)phenyl]-2-pyrazoline) and DPPD (N,N'-diphenyl-p-phenylenediamine), and the glutathione precursor N-acetyl-L-cysteine were used to modify cellular responses to methyl iodide. Prevention of cell injury by these reagents was obtained only under conditions where at least 50% of the normal level of mitochondrial glutathione was preserved after methyl iodide exposure. Mitochondrial metabolic activity (reduction of 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide, MTT) was affected by exposure to methyl iodide and correlated with mitochondrial glutathione depletion and cytotoxicity. These findings indicate that the mitochondrial glutathione pool and mitochondrial functions may be the most significant intracellular targets of methyl iodide in neural cultures. Moreover, the present work exemplifies the dependence of neural cell viability on the status of mitochondrial functions and suggests that, as in the liver, mitochondrial glutathione is an important component of cellular homeostasis in nervous tissue.